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Abstract of JP2001 205682 

PROBLEM TO BE SOLVED: To provide an 
apparatus for simulating an injection molding 
process capable of accurately calculating a 
mold releasing force of an overall molding from 
a frictional force between the molding and a 
mold. SOLUTION: The method for simulating 
the injection molding process comprises the 
steps of calculating a dimensional change 
amount of the molding based on thermal strain 
data due to a contraction of a cooling step and 
strain data in association with an internal 
stress change, and calculating relative position 
data of a mold and the molding generated in 
association with the dimensional change 
amount (S6). The method further comprises 
the steps of calculating an area of a part for 
interfering in a roughness curve of the mold 
with the roughness curve of the molding to a 
mold releasing direction by considering the 
relative positional data of the mold and the 
molding, and calculating a mold release 
resistance force (S7). Here, when it is 
assumed that a resin of the part for interfering 
the curve of the mold and the curve of the 
molding interfere to the mold releasing 
direction is cut out by the mold to generate a 
resistance force, it can be considered that the 
total sum of the resistance forces generated at 
all the elements is the mold release resistance 
force of the overall molding, and the resistance 
force is, for example, represented by a formula 
of 'area to be cut-out * shearing strength of 
resin*. 
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■j-ss-erottflBSwac-fkSrJiajb. earns ixfcjRft* 

K»fflSixfc«lSE*K:»<5#, UtrE&S^ffi i: Kraft* 

B&<D&n\-w>< mK*s*%\& u ^p°p^rofitMs 

[if#*l2] BtlfE^p°p^ilgJ$nSST*(Or B ^ tfFlE 
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bfc*^Wf»SSr*trr.fcSr«r*i:-t-5»*3fi2fBttro 
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*t bTJ|fJEffi*ffi/5S^-r5gB#£gffiU t£S?l±S£*b 

fcss# t Mfe^^p a nco-tirA/»?i$ t nm^mM u t*st 
/o ^m^sr«t^, 

td£<53\ t1lfE^*ffii:fltj|S^p D p^ffi<tWl=e*f{iB 
i-*»*S:U if**g2*fcf± 
if *il 5 |E«<DMttSJ*^7'n -fc * (7) -> 5 a. ■/ a >m 
Bo 

tfri:Sr«ptRi:i-5l»*«l, if 2 *S 5 

t(lE^^*^S«lE^p D p^s«?aA^o^JE^^{r^ 
K»bK:a6<J#. BtlE^pp^BtS^ns^T'coPp^ Hft 

&y°n -t*<D> S. 3 U— is 3 

Ete¥^°7^-^*3j;t>*HllE^ttfgt^S-^^. hUEBI^ 
50 «»i*?Sr|iaii-Siifi:*S«t-*-Sli*JSi9ffi*(Z)«ffl 
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i 1 1 mmmmm^m^mmmcDm^^ 
in»*jfi 1 2 ] mtimmm.im.ti znmi-z is-cn. 

• <*ffilW;fc«: J* tBi" -BISSAU 

&*U^5r<h 1 3iattw*tmfifc» 

:/n-tr;*.co->;; a. U~ ->a ^^-ffi 0 

U 

te*WLW*miti-tz>z. £&nmt-rzm*mi 9, it* 

ill 0 4fcB«*5ll 3fE«<75#ttti^^n-fe^cD->$ 

[IS^JS l 6 ] fltHBRI®**. tfJlE/&ffi?lWro?£*. 

^•trri SrWRii" •5»#JS9, »#«l0iftl4»* 
111 3BE^co*tm^7 , o-fe^W->5 U-->g ^ 
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i-^t:^*<5#, stjiE^ Q D p^i6§y$ix-5S-ewp H ^ f& 
[»*«i8] mwtyv^yMt., mmi&B&tmw. 

£tiZHLX*(Dffl. mte.&WftX-#iM£iiZ>Z.b\cJ:ZR 
JiZWiti-tZ^Mb. 

SrJUtiU 

Jtbfc-erA/Wf»$Sr$tfr.i:S:««i:-#-5l»*«i 8 IE 

&n\ti&frtcU9ibmmmt&<D^^m&ts b<Dm*m 

igl 7*fc»4BI*3®l 8IE*cofEti^o 
[111*52 1] HfIfE^D^5A(i. SfJlE^p°ptMfE 

m& b&wb (Dmmmmm < «iHW*»=at-3# , stria 

fitSffiSt^5r*tU-r^Ci:*!lt8!tt-rslS*iSl 7^fc 
[»*52 2] S«rlEI«ll!«:gt^S:©ttS-r5#)l«T-tt, 

BtS^J r&l m vxmm&m&=F&-f -5 »^ Sr WW u , 
fg*t±J $ *i;tg|5# i B1lia^p D pWit^»f5i $ t co«Sr^ 
W L, f^»$nfcBtlfE^^SgB^i:HulE^p D pro-tir 

A/Wgss b <Dmiziftmmffifflt)&to±xmmmmm.tn.t> 

50 8S^i±S$n^crt^^'ft;a:^+B^i--5rtg|5^M^Sr 
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rS 1 8 4 fci±lf*JS 2 1 IB«cOOfE«M^o 

2 1 um<ommmfto 

[0 O 0 1 j 
[0 0 0 2] 

[0 0 0 3] 09x.fi* #H¥7 -9 5 2 2-§-^$RJrii, 

v^-Cfifc^f n ro*g|5i6saEJUS:BII*&-f-5^ro«tflBro«l!B* 
&WaiL. r egtUftJfclzaKSi ^x«tl!«f *> b/*^p D ptfS 

8*5 =fc t>'*£Sc Sr&^-r 5 -> * r- a d's ^ $ tvT l * -5 „ 
[0 0 0 4] £fc x 4#HH^ 7 — 8 5 1 2 8^$R(r(i, 

fc° V co {SB * *« 3frt" 6 •> * f- A ^ $ ttT V > 

[0 0 0 5] ±fe^-f^>^-r At. tt» n »«l*l: 
# 5 ^§«^ffioS^«t ItSttK: tsrtZ$z%mVJj£fr<b 
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[000 6] 

[0 0 0 7] ^^n-fe^-efi, — flStf-^tOftip 

CO* A^XACo^tiS; LfcflW^TVi'f- <fc oTti. 

[0 00 8] ^-^«X^tr^oT#^Wg|5^T' 
^©/SM^g^S' i^&b^T^S,, $bK, 

[0 0 0 9] L^b^^b, -hiEV^-f^xOv'^.^A'bi 

nbw^ov^TrofEiB/05*$nrv>^v^\ t> l< j± 

^Tt > ^T<0^fls:p<)^fEaidS^$nTV^^o3t„ 
[00 10] trt, ±EH«Sr%JtLT>fc 

SJtffl^Pt^ro-^s 3. u--> 3 ^SS. 

[0011] 

—>3V8«|r*5t^T. m&fcM*m<DW$.. ftEESMft 
A» b* 5^p D pO^-0l5^fcft S3E«BeiEi»S0f3&«6tTfc 
0 D p*ffi<73ffi$S:SG^N7y-^i: LT^tW-f--5*s¥^7 

^^-^CS^Jt, BiS!»#WLAfc»L-ClWIEflIl» 
50 p°pW#£l»rftKffifit;fj£SltBU /*^p D p±<*:oilSlgfet 



7 

[0 0 12] W*JB2tc:E*o«-mj«»7'n-fe^<o->S 

[0 0 13] if#Jg 3 lrEffiO#ftj£^ct-fe 

[0 0 14] §f^4fClfE«<Oltai^7'n-fe^<D->$ 
^ u--> s v3gBT-li, If *iJ l Sfc«if*«2 irffiS 

[0 0 15] if*^5tClS«<75#tmj*^7 , n-fe^(D->? 

tti&.MT'B-bz.msS. ^ u-v-g ^fitrtJ^T, WIS 

t-rz> 0 

[0 0 16] IS*ii6}ifB«roWaj^7'n-feAW->5 

ta^aw. iiatfriftiKWbTBtrfBWsiiaB^eM-sw^ 

^ifpW^»gS$i:«5«»^|E«ffira*S:AD*.-CBtria 

[0017] m&m7 \zmwt<o^ttifmyo±^<o^% 

=lU--> 3 v§£Bfi, §f#rfl. §f#iS2 SfcfiiS** 
5{c^5Stl±S^7°o-fe^cov-5^ u-->3 >-iSBI-Jb- 

fc**., 1fflffite#ffifi*ttJ#IB:tt, itfJEJl!±J$;ixfcf*lg|5 
JC*S*»-a<5#, tfIIE^Si^ffii:HllE^p D p«ffit<75 

[0 0 1 8] if*il8 ^!E«tWttttJ^Vn-fe^^->5: 
^u--> 3 >-^BT'(4. ff#if 1. »#*B2£fctt»# 
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[0 0 19] if*]S9ti|Eifeco5tl±ij5S;^7 p n-lr^co->S 
a u->3 v^ifcli, ^p n pff^Sr^7=VHt:b. 3ttUj* 

#. ^M*Brofe$(c^-r5^D 0 p*ffi<7?te$Srte¥/< 
n p p/J5^£/5^o^jl<7?^ffitc:^^-r-5 * t©«18i<of 
^p D p^«§y$n^.4T-cop B ^ jfts**IIUii--6xe 

Bt^^aiL^^«-LrflflE^B t pcO#g|5 
[0 0 2 0] Q\Z.Um<Dtomf8M7v-t*(D*s 

fits. 

[00 2 1] 1 1 lZ*Zft<K>fttiiif$M7 , u±X<0*s 

— -> 3 i^&T-te, if *ii i o izmz&tmi&i&y 

[0 0 2 2] IfJitll 1 2 \Z.tdM<Dtftm&iM-7a1z7-(Di/ 
40 S^-U — ->a^m-i. If*rl9 S7tl4if*ill 0^ 

WEIII®«gi*Sr»m-*-4XStftt, RtSWjfitdttLT • 
fltFEPJ*S^ z F^i--5g|5^Sr©ffib, DdlttidiifcK^ 

[0 0 2 3] sf*^ 1 3 {-E«feWiHtbj*^7'D-t^W-> 
5 3. u--> 3 V^-ffitt, If*ri94fcl±if*ill 0(w« 

WE^o a p t fltJE^iy i MXStcib < SiffllB* 5r» 
50 tB-f-SX^^^L, lWE(ltS»ei*Sr|iaii-5XeT- 
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[0 0 2 4] if#*ll 4twf5gtCDW-|±J^7 , 'c2ir^Ov- 
5 a. U--> g ^gjli. if #if 1 3 I^SattUfifcfl^o 

t^ro->^i/-> 3 yMl:l3^t, SUfEStSSln;'! 

[0 0 2 5] If #1.1 1 5{Cf2«<7?#ttil^7 0 n-t^.ro-> 
5 a U--> g If #11 1 9 . if #iS 1 0 £fcfi 

lf#*ll 3i:fe5lt»yat7W->SaU— > 3 y 

*B*T ftg mi" 5 r <fc Sr^m i: 1" -5 . 
[0 0 2 6] if #111 6t'lS«cOMtii^7"n-fe^(Ov- 

s a. l — 3 >-^rrfe-ei4, if#*i9 , if #ii losttt 

Sf#«l 3(:ffi5MMf7'ot^(0i'Ul/- ->3 V 
^feKfeV^C, fllJfE^flgiii, MlS^WI^W^ar, JEE 

[0027] if #iii 7 \^mm<DU^mmt, f&m&m 

■tes-s*, ^§y^fficoffi$^^-t-5/*^p a p^ffiwfe^ 

9*— st§y^taiL^ir^LTStifE^p o p 
[0 0 2 8] if #rg l 8 irfE&wfEt&a&tt-ete, if #« 
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srntu-r s^mi-eti, mmmm^o^tmi^&^'xm 
tmmmifi^nm-r z^mxi-t. tfjiaf@*K£g, mie 

[00 2 9] if #ii l 9 miE«iroK«8S#-ett:» if *g 
1 8ld#SfEti^('*3V>T, Stli2W4fiI(4SfJf5^W 

5. 

[0 0 3 0] if #« 2 0 tClfEtt<7?fEtft!Kfls:(i. if #11 1 
74fc(4if#«l 8fc«5E1ftK#fci8V»T, ffifElKS! 
fiSt*Sr*Wi-.5#)«-e»4. Pt^ft^MLTllfJlEPi* 

aits: b&iftmb-rzo 

[0031] if #« 2 i Kmm.<ommm&xte, m #« 
20 n^7A», Sfria^p 3 ptHfiis#§yi(73a^*ffiir«)i< 

[00 3 2] if #^ 2 2 ^IE<ft©lEtijK*|cf4, lf#«2 
^IKT- li . BtS^ [6] ic^ b T M1B Pi^ ffi^ g|5^ 

srifflu t^m$n/cgi5^iHniafiS;^p D pw-i±-A/»f^$ 

[00 3 3] if #11 2 3 KfE«<a!EfgjS£#-Cf4, if #ij 
1 7, if#iil 8Sfc(±if#il2 \\z$kZ>ffl&mfc\z.1S 

v^x, sntarn^^Aii, *na^F^t>BSS$n5*-e 

«l?r*L, Wia*B*ffi5lBSr»ttJ-r5^«l-Ctt, HUfE^m 
StifcrtSB/S*S*tr3E<J*. H«Ifa^S«ffii:*tJfe^ 

40 [00 3 4] if #11 2 4 KfE3fi<7?f2«&g<£-t-M\ if #11 
l 7, if #ili 8*fc(iif#ri2 i \z&sjg,m&Mz*s 

&¥fWib-t -So 

[00 3 5] 

[0036] csb i nmMMmi m i i±wttj)*^^D-fe 
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[0037] atmmm(om^mmm«m 1 2 
[0038] 1 3 a, ^r«(osftf 

[00 3 9] ^^PiR^^^WSP 1 4 [1, J&BHfejfta 
f&Mffimy*- * Ettffi 2 4 KEft 3 *b"C S #* 

[0040] rtttjc*ffi*«WT« 1 5 mmife&<» 
mmm*f— 9 e«sb 2 4 keh s *lt v * 5 # * 

X, *^|IUIS*fcrtSW£*»Ur#5fi*^*Etl 
SB 2 6^2|oTEti-t-5o 

[0 04 1] (s¥'«7 -^&tW£B 1 6 tt, ^ffi^flS 
7 f -^E«*FB2 2(-lE«$^T^5M^ffi^SlT f -^ 

[0042] Tim&&&m<DmmtLW.m%\n nn 

£p«XJKit;i J: 5 SR^-r — * EttSB 2 5 trEtS $ jfxT 5 
f fcfcfl* 9 * EtSSB 2 6 KEtt £^L~Cl rt SBi£ 

E«SB2 8HiSotEttt5o 
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[0 0 4 3] reSMSfit^AWrSB 1 8 tt, (E^<7 > — * 
E«SB2 7fcE»SixTV^(E^/<7y— *3«tWj* 
^p p p&^ScOt@^Sgffiti$[5 2 8KE«$*lT^4S!i 

J?f±5U ^tL<t^n p pC7)itAy»f^$C0«^»:i±i-r^ o ^ 
LT, »USn^-*fcBta!«ei-7 !r --*E««fB2 9Jr 

[0 0 4 4] o*ffc, ±E««Sr*"f-S**ffi^^n-fe 

cpuiictotntT^nSo 
[0045] si", WW^f^&^flMfeff^-- ^A^SB 

-CfcSo ^^^^-^^3 l te«S3 l a {rffl^ 
ixfcJt(RWJ£i^-^a5 3 l bSr#i-««»^»ritSn 

TV^^ 0 ^|g3 1 a s ^S3 1 b*5j:t/y yg|5 3 1 

So 

[0 0 4 6] SsbK, ^^-r r /U&^-S^#^--^A^ 
SBll^J:*?, tm^fflv^SW/IB^tttt, PVT (ffi 

/Si) 0 H4tt»4ff*#"7 f -**3J:O^S!^*a5*«a 

S^2 10°a ^*ffiffl«S:4 Ot:, ^«iS*^*6 0 
c m 3 / s e c s %mk<0%$fi£?) &9 00 kg/c 
m 2 , BE^««FNFWSr2S?, S*^lJ?$r 1 . 5 mm, y 

M^ffitir-^tLT, «Ra^l/im, 
40 *^ctt$Rma x ^6 m g^ttit tp (50%) & 5 
0%, ¥^WflAq^2' ^^Lfc^^^-To El 

$\m.$fem f (x) -T?*$ft-o^o 

[00 4 7] jftj, ***«H8-ett, 4Sio$ffi?fiai:o 

«p*rtt#^r «>#Bif-e*a5a*^»ft v. 1 a * mm* 
*«*«ie*««Fr^e>**rKfti--6 r t h^m-v-tb 

50 5o 
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[0048] &mcom*(Dmm*Mj:mM^£^ 

[0 04 9] 0<5^T\ J^Wflg^Ml^tbfcWSR 1 2 
id J: 9 N «W*^&«Wf*#-r-^ A*SB 1 1 -effc* 
Lfcx— *«rJB^T, Si*, » B B355S{rtS:**i-5ia 

«*J^ffl l 3 K J: O^T^t»/hK*^*«5S«d5^» 
«j££ftfcfia«fc 9 fc/hS.< «5*t?o»IB*l!rr— * £ 
Habi-3 Uriy/S2) o H6tt#t([/|Nf*3 1dt 
:fcttS£*ii«&*i-H-e*>5 P H^, #»/J>S*3 1 

[0 0 5 0] ?ft*piR«g^^j)¥«f SB 1 4 K <fc 9 % 

»l5l:i5, •fH*W?aft*^J;Srt»JCAaMk^ 
[0 0 5 1 ] (s^*^— **WSBi 6^J: 9. 

atm?-* t nmmuiowmz. «t anus*?*-* t sr'a 

^M^fficofe^ft^f (x) K**i-Ste¥**r#ttl 
U *JKi&*ffiOfi*ft*»S:m*i-* Ut^t/S 

[0 0 5 2] ^p R p&^M^+@^iB^WS(5 i-7ia 
[0 0 5 3] BtSteSc^WWgB 1 8 irj; 9 % 

mz&mtj&m&^z&mttfT'm'tz iris?—* 

« Ur^S7) 0 BI8ttRtS*l6]tc:*tU"C^a!<ott 

[0054] BS^*f6it-*fbT^Mco3fi$ftj8g 
irfifcJKia^ftSftlfct^aPi-S (7^-*yht4 

nsrttrj;!9ffi^*^3B^i-Si:fiSi-S»^, 
SMjtt, Mitf rHijfeix5aBf«x»j|B^*//W»Sj 
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fc#^^«/j^*^fe»t5«^*^*s:*i-ia"e* 
£ 0 r e j , r f j , F pJ -e*Siis«ffi 

<^«©l*tt, ^ft^ftS, 6, , 16 kg/ cm 3 

XhZ> 0 

[0 0 5 5] rcotfWfiajtr J: 9, o^or. £j*S;ba»5 0 
*i\ ^-*ffi3 1 b^«^i-5«3U»ffi*^*fU 
l-flqti"*&?fi»3:J:5i«i*^5S4i-4fcft, &m<o = T 

/0 oTMfeftSffif»«J:0*S<fc!K 
£i-£ 0 

[0 0 5 6] — *\ *ffi3 1 b^^SfttS y 
yg(5 3 1 cl^H:&IliJ;5M^#ftU«jt^fe6, «J¥ 
*rSl^>«UB^J:0, #^(t^p D p^ffife$tt^<DrpT^P^ 

co ttgp K: «t o x »J & ft 5 ffi« a* J: 9 /h S < ft 9 , Bt^B# 

[0 0 5 7] ^^)±5te % ASRfHcfc^T* HSMffiln 

SrKf+i-Srt^tB-efcSo o£9, »f+#<P»J*£ 
[0 0 5 8] m2n&ffl»m @10lt|2^1f 

*tBW*fifiSr*i-^oy^|g-cfc* 0 ^ftff^-ryu&AWf 
IK<7>^— *SrA*i-5« -t LT, A* ^ft^y 2 -^ 
[0 0 5 9] ^^flgCO§«rt^tb*Wg|54 2(1. 

y'/u&mmikttrT*— ^lEWtsps i ^ia»sft-cw^5«a 

iEtftSB 5 3 ^oTffitSi-So 
[0 0 6 0] *«iS«*J^|5 5 3 B:, dSEMttffi^S!^* 

*(omm<Dx%9&&^tb&m£ftx\<^z>mi: 9 t/hs 

[0 0 6 1] 3ft*piK«IS*«PWSB4 4 tt, &MMte&<D 
f&Mffimy*— 9 Wmi 5 4 ^SEtft $ ft T ^ 5 # * otS/h 

50 Het^tSiftS^-^EISSBS 5^a6So 
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[0 0 6 2] ftnfc£}mfrffiVrU4 5 tt, mj&fflih&cn 

*Lfc#5«*« (rt*MS*§I**) SrHtt-TSo -t L 
SB 5 6tc^5o 

x~*f£t§gB5 2KE«£ftT^SS*ffi:R»7 ? -* 

7u:i£oTEttn-5, 

[0 0 6 4] ^p a p&^l!icO+@^{iTO^(54 7 tt, ft 
*P«6ie^J:-B}RSi*7 tf — *E«»5 5 KEHSjU/O** 

ffcfcfl* 5 31*7*- * E«gB 5 6 KEtft £ *LT v > 5 i*igBJ£ 

[0 0 6 5] foJ&&JjftffiU4 8 fit, ftiPiRffi^J:5JR 

— * EttSB 5 6 ^EtS^ttTi rt»J6**ft»c# 5 M 
^S(D^ic:J:5^p p pOJS^Sr^aB 

[0 0 6 6] 4M£ffitf#rffi 4 9 ftifcS^ffitiSB 5 9 

«E«ffl6 OK2!oTE«1-So 

[0 0 6 7] Hta«fit**P«f» 5 0 M\ 6?/>7^^ 
EH£B5 7(rEttSttTi/^te^^7 7<— 
&m<DfattiiLW.um$5 8\zfcm&tix\,*z>m£i&M& 
<E>*B*M4H. *5«tW«tt«E1»«6 0^E«S*t-Ct^5 

# (ry^y^/^S^) *>B«S:JlfcHU ^ti 
^^p p p(^it^»^^^^^*^i-6 0 -t Lt x 
fcBiSffitrvr-* <h LT, •ffl«fi:? f --*E1*tt6 l 
a£oTEtS1-£ 0 
[0 0 6 8] iEWfifcSrW-TSltttljS^^D-fc^^v/? 
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[0 0 6 9] £i\ WW^e^yu&JIWf*^^— ^A^SB 

m 2 (ommmmx^ m'\>mx\z.#to ztnttitm&mwi 

[0 0 7 0] $ fefc, ffitif*: TVU & ffl.Vttkftv'— * A^J 
«fB4 1^«t5. IWKlfflt^SWliOtttt, PVT (IE 

/o ^ uk) -*»i*tt«tt4if^— «*m, 

— WE»103WK»*«)BI5i:rac-e*5. 

[0071] *nj6^ii-en. Affl<^*ffiiaiKfc lt i 

[0 0 7 2] Aa^fi^o*ffif4*DX«ffi*j:J;9 

[0 0 7 3] o<3v^r, jA^WJIB^art¥lbM«fA4 2 
a*iJ*95 4 3 J: t) ^-C^l»/J«*-ew^5*Ji*^^i() 

o t>/hs < KZ'&xtDffimmwjy*-* * 

(^^^/^"S 1 2, @6#S) 0 
[0 0 7 4] ^aJlRJBIM*«?«f SB 4 4^ J: 9, ^rtT'CO 

40 ^r^ffi-r^ Ufy^sn) 0 rtgB^^M*fi?WSB4 
[0 0 7 5] &i^s<9*—*imtM4 61- XV, S^ffi 

tfi?/<7^-*tttu*ta uresis, @ 

7#f») o 

[0 0 7 6] $ e>K, ^p p p&^^^ffi^S:Hft?^B4 
50 7trJ:«9 x ^i@a^i)X^^J:5^*-7- 0 --^joJ:t>^ 
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[0 0 7 7] Sfc, »JKR**W»4 8KJ:9, 

-*£rHtt}1-3 (*^y:/S 1 7) o Hi 2 1141^ 

*3 4li^Ri-C^$nxv^ 0 
[0 0 7 8] «4fi»#4TOB4 9{dJ: &M^ft3[l-cfc 

/S18) a 

[00 7 9] flll!«K;fcj)WrgB 501:^9, Si» 
hi:**) »#<£>ffi««r»tHU WlJlCEAlcJ: 9 3§£ L 

Uf^ys i 9) o 
[ooso] irmiBioiett^ffi^nwi, ma*rtii-» 

x»/|g<7>fr^^£j <oS;t?*tri:*t»#4, Ell 3 

«et*<o^S:*-t"B|-e*>« 0 Hf, rbj , r c j , 
, r i j t?*stt«SBffi<^««L*tt^ Wfn2, 

4, , 2 2k g/cm 3 "C^5 0 

[0 0 8 1] ^<OffW0ljT?fi, 

^fi£tti£^/*^p a p<^^ 

HUfcft3ffi8W*J:9;fc#<ft!K *S4«SMja*36£-r 

-So 

[0 0 8 2] &m\Z±'?X#l%L£tl&Zblz£ K> 

[oo83] — ^ ^ffi^^ir^frrs y yspiw 

tt, &MKJ:5ft^#£Lftt^T\ lfiJ¥;Sff*i]<£>iK«S 

thu bnaaraw* ± 9 < ft 9 , sts^s^tt'h 

^ < ft^o 

[0 0 8 4] ^©±5^ 4S»fHra3l^-C, HtSH&tfi 
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[oo85] cm 3 (Drnmrnm] m 1 4 3 toias^ 

^«S!fcHi-**««:AAi-a. fit, A*£*Wh:r 

^w^x^&^f*#v ir -^iBttgi5 9 3, mtt 

[00 8 6] J«»«JIS^S!rt*»«Wf«B5 8 2 14, ftW * 

EtsgB9 6 iz&oxmm-rzo 

[00 8 7] ft#3&Bffll&R 8 3 t4, /&^/jg<^FW 

[00 8 8] ftaiteJRgM^SWSS 8 4 tt, $EMfflii3&<D 
30 rilJRWIIB^— ^IE11*B9 7^!Bti$tvTV^*# / «/J^M^ 

>3>-SrtrV\ ft*Pi@S<^J|xffiir J;* 

[00 8 9] rtttJCE*S*«Wf«U 8 5 14, a£»Mt&j£<0 
rtJBW/lll^ — * ffitftSB 9 7 ^|E« S ixT t ^* #«/J^» * 

* i±i^m ft rt art; a »k 5 ^^x- 9 wm& 991c 

[0 0 9 0] e?/<7^^Wf38 6(4, ^S^flg 
t 5 — ^IBHteiS9 4(rffit«$nTV^5M^®^^7 :: -^. 
*3«tt/ft*piR«^J:S»S*7 f -^IB«SB9 8*r|E*S 

^-ra^p D p^ffioom$*^^»{iii-*o -t it, rco 

50 1 0 OtCa^oTlEtS-r^o 



-10- 



19 

[0091] mz&&&mcommmmmv> s?n. & 

[0 o 9 2] ^S^^rgl5 8 8fi, 

- * fSti^P 9 8 tclEtg $ *tT t ^ ^iflil^coteSg 

-*mmm9 9\z mm ^rix^^^uittimt^om 

U j*imS^fSt»gB 1 0 3 £j£o-Ciat£1-£ 0 
[00 9 3] «^ffi*W8B 8 9 \± y mfflkfe&<r>m&$i 

t>'^S^fS«g(5 1 0 3tr|2tt$tlT^5^S:*^T 

»bp i o 4 ^aio-ciaiii-So 

[0 0 9 4] SSM*«RFf8B9 MSffi^flg^-* 
[00 9 5] «IS!«K*«W«fP 9 1 tt, ^ 

s-r^o £<b^, *ffiia*iai»«FB i o 2KiE«sn-c^ 
rns«a:7 f -*iafiHBi o s^oTiEtt-r^o bsm 

[0 0 9 6] olffc:, ±|E«ritSr*"r**tmriS»^n-fe 
[0 0 9 7] *i\ ffiffi*:^/ls&ffiffi3ki*T*— * A*g|5 

8il:i9, ^p a p^^*P^mffi, ft 

*3^H*»«-Ctt, «/J^^^^f'J^n/c^p°p^ 
<£>EI 3 td^ Lfc^-TVi'i: IrI CT*£>£ 0 £ ^>tc, gtfr^r 
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/IBcotttt, PVT (j±*. JfcS«, MS) 

S21) o 01 6tt^#UJUfr|nK ^#ttiLb°>cD{i 

/o [oo9 8] mm2(Dmm 
<t v» 2 tommmm t mm, ai^ibaiwv ^ i 

^^TtB-CfeSo «*.fi, ^.-1ftt*DX*jS*3J:t/*#S: 
[0099] *«?«ffi^Srt*Wi«Wf»8 «Wf 

8 3 &r ± 9 ^T<z>»/hK*-e^5li5«a« (@6# 
[0100] ^*P^M^»WS(5 8 4 llJ:i9, SrtT?(0 
S2 3) 0 rtffljS;*S*«WrSB8 5^±5 % 
[0101] (E^9^— *«Wf«B8 6 id J: 19, MS® 

[0102] ^p D p«fc^Motgx^m^r?(58 7 J: 

[0 10 3] ffe)^S*ftf«rSl5 8 8 irJ:«9 N ^ipi§ 

50 -^«r*mi-^ (^^jy^S 2 7, (2] 1 2 „ 



-11- 



21 

[0104] Vo&mMVTU 8 9 tr J; K) . J#ffm^Kjir-^ 
S . ft ^ft L fc-ti: A/»» $ ft if oXfote. 

m^ta-r^ ur->/s2 8) „ 

[0 10 5] 3SffiW*/tWSl5 9 Otr±!9, 

9) . -t LT\ BtS«6t*«WfSB 9 1 «t •? , li« 

[0 10 6] KS^fflKttLT^OfiSftilft 
t^ D D pWft$lft«t755T?*-rS (T^^—l3y Ytft 

^j«4t5ifi^t5i^ (Bi8#flg) - tntimm 

S*i-*3^T^ttiL.fcffitn:^W^{i, i!tji!iLfc:?g2<75 

mmmmcom i 3 t^-rii -efc-s. 
[oio7] eh 7(±^ffir B ^t>Apx.fcHs§y®fet^iw^ 
ffiSr^-f-EiT-fe-So (af, r b j , r c j , , 

fmj X^£tlZ>WiL<Dl&mt)\i^ wm2, 4, ••• 
TS4, -ot*«±9t%t5;tm5„ -Tft;b*>, ^ 

Lftl^ffiK*i^-tt>, *<Dm£$LttfrbtfL 

[0 10 8] rit»ft«>^ttfe!9J*«K:/h*v^»^* 

t\ Mi &M&<Dmmizffl< ft+fflj] ft if<Dt> f>mu 

ir^iftft^Sls^^ Lft v ^ic*j^t t, . £ 

tim&n&m zftffiir 5 iz*xot}&&m t ft s» 

[0 109] £b\z^ f&M&<D~Ubls<l-t±&tf&te 

<ft-?x&m%<D#s<.i>mmuz< <ftz>wuxn. m 

-w«t 5>ft ; &ii|£--r-5fctf>. gStffi ua«riS;*:# < ft% 

*%ftt>fr&mtftz>„ 

[0 1 10] iWJ^fcSfcSr^iiLT, &Si:J*JBi& 
¥fcfcft#ij<fc LT^^S*4:fflV^fcife*Sr^L-Cv^o 
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5^ £(::«£?>, ^*aua*»c:*]i-5««S:%lti-5w 
vw^e-rVuSrffi^-t-^r i: fc i <9 . A>ft Sl&jgft^WiSr 
[0111] i<75tm0UT*(4, -<-^ffit-^5£-r5iR«l 

m<nm&&m<n<!hmz£'3xmbixz>Mmfc£'o *z < 

ft*). KZft&tfijjtf&±-fho 
[0 112] ifc, &MK£^X#)M£iX?>Z.biz&<9 

ISA. *<o^ffittS<«5. atM^<D«et^*s 

[0 1 13] -*, !J ygBtc 

(4. MKiSftJfeaq^&LftV^-e, «ff*rRl<£>!fcJBt 
K i 5 , ^^ir^p^cQWffi^tt^w^icP^^^-r 

o-cfiwe>nsffi«iJJ J: 9 /h* < ft t» . itiyBtwtefet^tt 

[0 1 14] ZblC, <<— Xffi<D = T#j(Dffi(i, Bt^* 

[01 15] -coi9t^. -gtwrnm^^x, mmm.tn. 

MWmK<nft*n*$m VXMW*&<oM\> ^ m vim 
[0116] 3, ±3EH*^»-eH:, IftBJ!^ffl*(ci-S 

« < . i±®.<D 3 &5£ffm^«tflg^p D p^*i- vxmm^m 

[0117] ^7t N El 1 , H 1 0*3<£t>*l2l 1 4 T-^bfc 

nsi^i: tigfflT-t 5-; £ 14V ^ 5 * Xt> ft\,\ r. co^ 
ix S n ^ 9 a Srfejjfl L fcfEtigfcf*: 4: > ^ x A fo 5 V M4 
iis*5SiwMS:*gt« ^ t U^t i 4 5, H18» 
$iW&M%L-f Z>tz.tb<D=i yt^-^ ->^^ AwmaSWIt 
(DC P U 1 8 1 . ROM182. RAM183, I/O 
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4 ^$ — y^—7. \ 8 4 &#i-Z)^>'t 0 ^ — £&fc 1 8 

5 k s stf— Kl 8 6, CRTf^/K 18 7, 

U 1 8 8 JsJzttf/y V* 1 8 9 i^btttfiRStl 
T:fc>9, C PU 1 8 1 j&WSM^y 1 8 8trfEti£n/c 

[0 118] Ell 9tefSt#££*i: LT^SB^^ey l 8 

zl ^ ->3 y/p^7^^v/a-/K Ell 70 

+ — h^^-Tltlfl^c^^nir^CQ^^ S >3 

— KtV*^, ytfj*?, %W%ff<i^2^ CD-R 
OM, CD-R, DVD, JKMx— 7\ ^1$3§tt<D^^e 

[0119] 

it * 'P ft v vtoftEi «:» S *a>KHv< 9 * - * 

ttJBfllsh fgm&VF. S: 

[0 12 0] *jS«mMNI«:^«^fillSr« 

BIS a* h^B'JWSrff 5 - fc^-CtSo 30 
[0 12 1] Z<D£i\Z % &1&&<Dffi§mv>mfrt:&*) 

[is i ] stmj*^nir^<D^^ ^. u-v-a >-mw(om 

[021 fft\tii$M7 , n J t*<Di'% a >i£fi*7}Kj 

[04] »<ff*# i T-^*3J:U J ^S^*BB*«7 f --*S: 
[0 5] 4I<D*ffittif-^ S:*t^77-C*5o 
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[06]. *«'hK*<Dfc*iS&**^H^fc5 0 

[0 7] i&J&&<nm£&m&£xJ&M<Dfa£&fa&^i- 

^77T*^ 0 

[0 8] ^^^(C^LT^<Dffi$ft^^^p p pC0ft 

[0 9] J|[|iiLfc*^^*/h»*fc*3tf6««:*^* 
[0io] »2(Z)ii*«jB»-te«t*itm*»7 f o"fe^^ 

[011] JtWyot^«>^i/-> 3 ygt^ 

[0 12] ^c^^trj:^^p 0 p(7)S^^-^^^i- 
0-efc5o 

[013] #*«)«*te*5w^-c)ica* 
[014] m3(Dmmmm^tertzMm)&my p *'t*<D 

[015] MHti^^^oir^^v/^ * 
[016] ^#ttiufrf6k ^#ffiLtf^wffi«, 
[017] *BBBI*t>*D*.fc(tfflatt;*o^*Sr*-rBI 
[018] &mMftm<nMMj&M7v±x<Dis* 

[019] IEtSfflEfls:<b UT^SM^-y 188(D^y 
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60 cmVsec 




900 kg/cm 2 
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1,0 mm 


^sia®«fii (eft) 




Ra 


1 Mm 


Rmax 
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